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ABSTRACT 
The objective of this study was to determine annual 
production costs for broadleaf evergreens in containers in 
Ohio differentiated by size of firm. This objective was 
accomplished by synthesizing two model container nurseries 
using the conceptual framework of economic engineering. 
Once the nurseries were synthesized, growing space was 
divided into five equal parts with each part being 
assigned a plant group. In the small container nursery, 
slow growing evergreens were allocated 68,000 sq ft of 
growing space and 40,800 sq ft of polyhouse space. For 
the large nursery, the figures were 136,000 and 81,600 sq 
ft respectively. One specific species of broadleaf 
evergreen, Rhododendron, was chosen for detailed analysis. 
In the space allocated, 13,050 15-18 inch salable 
Rhododendron could be produced annually in the small 
nursery and 26,095 in the large. Total annual costs per 
salable plant were $7.36 in the small nursery and $6.59 in 
the large. These costs were based on 1982 figures and 
assumed a 2-year growing cycle with production in 2-gallon 
containers. 
INTRODUCTION 
Broadleaf evergreens, produced for their uniquely 
textured foliage and beautiful flowers, require 
considerable care to produce in containers. They 
typically require more space than other species of the 
same size and also need considerable overwintering 
protection. These requirements make them considerably 
more expensive to produce than most other container 
plants. 
The specific objective of this study was to determine 
annual production costs for broadleaf evergreens in 
containers in Ohio differentiated by size of firm. This 
information should aid Ohio nurserymen in their decisions 
regarding which plants to grow and in what quantities. 
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MATERIALS AND METHODS 
In the study, two model firms were synthesized using the 
conceptual framework of economic engineering wherein the 
'best proven practice' was included in each model. They were 
synthesized based on the Columbus, Ohio area. The complete 
synthesis included developing an appropriate production 
cycle; schematic drawings of the physical layout, including 
buildings and irrigation system; lists of equipment and other 
items; a complete sequence by month and year of nursery 
operational steps beginning with the purchase of plant liners 
and ending with loading the finished product for wholesale 
distribution; and budgets for fixed and variable costs (3). 
Data for this study were obtained from wholesale 
nurseries and nursery suppliers in Ohio during 1982. The 
basic goals in synthesizing the production facilities were to 
minimize labor expenses, flow and movement of plant material 
and equipment, water runoff, and initial investment, and to 
maximize the number of salable plants and keep future 
expansion possible. See Taylor et. a1. (3) for a detailed 
analylis on the physical plant, production system, and 
capital and production budgets*. Kneen et. al. (1) provides 
a rather precise summary of capital requirements for 
establishing container nurseries in ohio. 
The production system chosen for this analysis 
consists of utilizing husky two year old bareroot liners to 
produce a salable plant within two growing seasons. These 
6-7" liners are transplanted directly into two gallon (8-1/2" 
x 8") copolymer containers during the month of May. 
Approximately 10% of the crop will be sold during the fall of 
the second growing season (approximately 18 months), 50% 
during March and April after the second growing season 
(approximately 22-23 months), and 10% during May after the 
second growing season (24 months). May is a period when 
clean-up sales are being made and new plants started. This 
production system saves transplanting as the plants are sold 
in the same containers in which they are started (two 
gallon). 
A model facility was synthesized for both a small 
(340,000 sq ft of growing area) and a large (680,000 sq ft of 
growing area) container nursery. The nursery operations were 
assumed to produce a diverse line of nursery stock each 
having a two year production cycle. Commonly grown nursery 
*A copy of this publication can be obtained by writing: 
Dr. Reed Taylor, The Ohio State University, 2120 Fyffe Road, 
Columbus, Ohio 43210. 
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stock was divided into five cultural groups. While not all 
inclusive, the groups do permit a range of per unit costs to 
be developed as they relate to input costs and cultural 
factors. For analytical purposes, it was assumed that each 
cultural group would occupy ZO% of the growing area (i.e. 
small nursery = 68,000 sq ft per group; large nursery = 
176,000 sq ft per group. Costs developed on broadleaf 
evergreens (Rhododendron) therefore were based on the scale 
of the complete nursery, but analyzed on the basis of of 
percent of total space occupied. A report on spreading 
evergreens (Juniperus) using equivalent 1982 data was 
previously published (2) while companion studies in this 
publication report on spreading deciduous shrubs 
(Cotoneaster), slow growing evergreens (Taxus), and upright 
deciduous shrubs (Viburnum). 
For detailed analysis on broadleaf evergreens, one 
specific plant type (Rhododendron) was chosen. While it is 
recognized that other broadleaf evergreens would have 
somewhat different requirements, it was felt that the 
requirements would not vary significantly in cost from the 
Rhododendr~n. Among others, the category of broadleaf 
evergreens would include various species of Pieris and 
Pyracantha. Some of their unique cultural characteristics 
would be pine bark medium and need for maximum overwinter 
protection. 
Costs were established for all factors of production 
including management and invested capital. In economic 
terms, costs associated with factors of production inputted 
by owner/operators are often referred to as 'opportunity 
costs' or the income these factors could have received if 
they were employed elsewhere. For example, owners could 
usually be employed as managers at other nurseries, and money 
invested in land, buildings, irrigation systems, and 
equipment could have earned interest if it had been placed in 
financial institutions. 
Capital requirements for establishing the nurseries were 
first determined (1). Second, capital requirements per 
salable plant capaci~y by spacing and size of nursery were 
established (3). Third, annual fixed costs were calculated 
(see companion study entitled "Annual Fixed Costs of 
Operating Container Nurseries in Ohio Differentiated by Size 
of Firm and Species of Plant"). Fourth, annual variable 
costs were determined for each of the two sized nurseries 
(Tables 1 and 2). Fifth, summaries were made for annual 
fixed and variable costs for each of the plant groups 
according to size of nursery (Table 3). This allowed cost 
comparisons based on size of nursery. 
Mos~ nurseries use cash rather than accrual accounting 
procedures. For this reason, the analyses were completed on 
a "cash" basis. Analysis on a "cash" basis does no~ give a 
true economic picture of the cost of producing a plant as it 
does no~ ~ake into account the ~ime value of money from ~he 
time ~he plan~ is planted un~il it is harvested. The 
analyses do, however, give a true estimate of the annual cost 
per salable plan~. 
Total annual production cos~s consist of both fixed and 
variable factors. Fixed costs are primarily made up implicit 
costs such as depreciation on buildings and equipment, 
interest charges (bo~h for borrowed and equity capital) and 
charges for management. Many nurserymen do not adequately 
consider fixed costs when computing costs of produc~ion. 
Fixed items are often considered as residual claimants on 
income. For example, management is compensated if all o~her 
factors of production have been accounted for. An no~ed 
previously, annual fixed costs are discussed in greater 
detail in a companion ar~icle. 
Variable cos~s include all cost factors that vary with 
the quantity of plants being grown at one poin~ in time. 
Variable costs are explicit, obvious and normally paid out 
yearly. Variable costs were subdivided into the following 
categories: materials, machinery and equipment, labor, and 
interes~ on operating capital (Tables 1 and 2). Details on 
specific variable cost items are included in the companion 
article on spreading deciduous shrubs (Cotoneaster). 
After all cost factors were determined, they were 
summarized based upon cost per salable plant by size of 
nursery. 
RESULTS AND DISCUSSION 
Annual fixed, variable, and total production costs of 
producing broadleaf evergreens (Rhododendron) in container 
nurseries in Ohio for 1982 are summarized in Table 3. In 
the small nursery, total annual costs were $96,018 or 
$7.36 per salable 15-18 inch plant. Fixed costs totaled 
$48,517 or $3.72 per plant and made up 51% of total costs. 
Based on a percentage of total costs, land and 
improvements made up 9%, buildings 11%, machinery and 
equipment 9%, general overhead 20%, and interest on 
general overhead, insurance, and taxes 2%. Variable costs 
totaled $47,501 or $3.64 per plant and made up 49% of 
total costs. Based on a percentage of total costs, 
materials made up 35%, machinery and equipment 4%, labor 
7%, and interest on operating capital 3%. 
In the large nursery, total annual costs were 
$172,053 or $6.59 per salable 15-18 inch plant. Fixed 
costs totaled $78,209 or $3.00 per plant and made up 46% 
of total costs. Based on percentage of total costs, land 
and improvements made up 10%, buildings 9%, machinery and 
equipment 8%, general overhead 17%, and interest on 
general overhead, insurance, and taxes 2%. Variable costs 
totaled $93,844 or $3.60 per plant and made up 54% of 
total costs. Based on a percentage of total costs, 
materials made up 39%, machinery and equipment 3%, labor 
8%, and interest on operating capital 4%. 
Total annual costs were 77 cents per plant more in 
the small nursery than in the large. Of this 77 cents, 
72 cents or 94% were made up of fixed costs. On a per 
item basis, the large nursery's advantages were 3 cents on 
land and improvements, 16 cents on buildings, 20 cents on 
machinery and equipment, 31 cents on general overhead, and 
2 cents on interest for general overhead, insurance and 
taxes. The 5 cents accounted for by variable costs was 
all accounted for by machinery and equipment. Variable 
costs for materials, labor, and interest on operating 
capital was the same for both sized nurseries. 
In the nurseries analyzed, it cost 12% less to 
produce a 15-18 inch salable broadleaf evergreen 
(Rhododendron) in the large nursery than in the small. 
While the overall reduction was 12%, it was 24% for fixed 
costs and only 1% for variable. Large-sized commercial 
container nurseries are able to make more efficient use of 
buildings, equipment, and machinery than small container 
nurseries. 
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Individual nurserymen might well experience or at 
least calculate costs considerably different than those 
depicted here. Most cost differences would probably be 
reflected in fixed rather than variable costs. Most fixed 
costs are implicit and their full impact may not be 
calculated by establ1shed nurserymen. Budgets presented 
assumed new facilites, machinery, and equipment. Most 
nurserymen have owned their land for many years and have 
used machinery and equipment. For the established 
nursery, budgeted fixed costs on land improvements, 
buildings, machinery and equipment presented here would 
reflect replacement rather than 'book values' of 
depreciated items. Presented fixed costs also placed a 
market value on management. Many nurserymen place little 
if any value on their own management when computing costs. 
Variable items, on the other hand are explicit, 
experienced at least yearly, and easily accounted for. 
Variable costs presented here would be typical for the 
industry in Ohio and should be rather consistent 
regardless of age and size of the nursery. 
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SUMMARY 
Toval ann~al cost: per salable broadleaf evergreens 
<Rhododendrcn) were $7.36 in tne sma:l nur:erv and $6.59 
in the large. Fi~ed costs were $3,72 in tne ~mall nurserv 
and $3.00 in vhe large for a differen~ial of 72 cents per-
salable plant. Variable costs, on the other hand, were 
$3.64 in tne small and $3.o0 in the large for a 
differential of only 4 cents. These per plant costs 
assumed a Z-year growing cycle, production in 2-gallon 
containers and an average size of 15-18 inches per salable 
plant. 
These figures demonstrated that variatle c~st: on a 
salable plant basis, at least over the size range of 
nurseries analyzed, remain reasonably ccnstant. The small 
nursery could purchase materials and other variable items 
almost as cheaply as could vhe large. Fi~ed costs in 
contrast changed significantly as size cf nursery 
increased. This occurred because most of the fixed 
factors required to operate the small nursery such as 
management, buildings, and most machinery and equipment 
were also adequate to operate the large. As the size of 
nursery increased, costs for fixed items cf production 
were spread over more salable units, thereby reducing the 
fi:ed cost per plant. 
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TABLE 1.--Annual Vanabll! Costs (Dollars) for Broad1eaf Ever'3TtenS (Rhododendron) for a :ilall* Container Nurnry 1n 
Oh1o, 1982. 
Q 
Cost per Total Vanaou 
!tem Ol!scn p t 1 on Unit Lnlt Quanu ty ~ost 
---------------------------------------------·-------------------------------------------------------------------------------
Hatenals 
Container +2, B 112' x 8' copolyml!r propylene each 0.29 13,735.00 3,3!83 
Soil 'II!Xture P1ne bark, sand, nutnents cu ld 33.00 110.00 3,630 
L1ners 2-year 6-7' l1ner eacn 1.25 13,735.00 17,169 
Polyethylene f!lll 4 111 wh1 te, 32' x 225' each 107.00 10.20 1,091 
Ther•al blanket 4 - 1/4' 80' x 225' per house each 77S.OO 1/3 (10.20)** 2,635 
Stnp tags 5/8' x 7' plastic stnp tag each .02 13,050.00 261 
CheancaJs Oxad1azon 46 (Ronstar) (herbiCide) pound .90 292.00 263 
Benomyl 50 WP CBenlate) (fung1c1del pound 10.00 6.00 60 
Demetron 6 \Mf't•-Systox-M) \lnsectiCIOe) ounces • 71 ~<.JO J7 
Cyhexaun 501-lP (hJ.tnaneJ (lfll tlcJdeJ pound 22.25 1.50 .13 
Chlorothalon1l 10H cu ft (Tennl) can~ ster 1.90 6D.20 114 
(fung1c1de) 
Lesco 3-4 1110 (20-6-12) pound .BO 4,311.62 3,449 
Urea 45-Q-0 (fertilizer) pound .13 2,628.40 342 
Glyphosate Cnerbl c1de) au art 16.60 2.00 ~6 
Subtota! 33,113 
Machinery and Equ1pment 
Tractor, 60 HP hour 15.85 26.60 422 
Tractor 1 28 HP hour 4.92 103.40 509 
Manure spreader, 130 bu hour 1.58 8.60 14 
Wagon, 4-wheel hour 0.53 155.60 82 
lmgatJon/we11, PUIIIP 75 HP hour 6.65 147.00 978 
lnground JTngauon systm hour 1.54 147 .oo 226 
Above ground 1 rngatl on systl!lll hour 3.09 147.00 454 
Ftr!llJZer JRJector hour 4.33 24.00 104 
Anblast sprayer hour 23.98 3.20 77 
Forklift hour 6.59 26.00 171 
112 ton Pick-up truck hour 8.51 75.00 638 
Subtotal 3,67S 
Labor 
Labor hours hour 5.15*** 1,176.00 6,056 
Related labor hours hour 5.15 235.00 1,210 
Subtotal 7,266 
Interest Chargt on Collputed at 1~ on an annual ptrctnt 7.5 45,956.00 3,447 
Operating Cap1 tal baSIS for 6 110nthl (0.075) 
Total Annual Vanable 
Costs 47,501 
Annual Vanable Cost 
per 15-18 Inch 
Salable Plant 3.64 
------------
*Total Nursery - 17.04 acres, 340,000 sq ft of grow1n9 spact, 2041000 sq ft of polyhouse spac:t. 
Broadleaf Evtrgreens, 681000 sq ft of grow1n9 spact, 40 1800 sq ft of polyhouse space, 13,050 15-18 1nch salablt 
plants ptr year. 
**Thermal blankets would be used for thret seasons. 
***AIIeragt basic Wi191! before Withholding taxes and fnn9f5 $4.30 1 taxes and fnnges add 19.~ or $6,85 for a total of $5.15. 
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TABLE 2.-·>vmual Vanablt Costs (Dollars) for Broadltaf Ev11rgreens (Rhododendron) for a Large* Contatner Nursery tn 
Ohto, 1982. 
----------------·---------------... -------------------------------------------------------... -----------------------· 
Cost per Total Vanable 
Item O.Scn p t1 on Unt t Un1 t Quantity Cost ________________________________________________________ .., _____________,.. _________________________________________________ 
Hatenals 
Contatner t2, B 1/2' X s· copolylltf propylene each 0.29 27,470.00 7,966 
Soil mtxture P1ne bark, sand, nutnents cu yd 33.00 220.08 7,260 
Ltners 2)1ear 6-7' liner each 1.25 27,470.00 34,338 
Polyethylene fla 4 1111 whtte, 32' x 225' each 107.00 20.40 2,183 
T~rmal blanket 4 - 1/4' 80' X 225' ptr hoUS. each 775.00 1/3 (20.40)** 5,270 
Stnp tags 518' x 7' plastic stnp ta9 each .02 26,095.00 522 
Cheucals Oxadtazon 46 (Ronstar) (herbtctdt) pound .90 597.00 537 
Benomyl 50 WP (Benlate) (fun91ctde) pound 10.00 12.40 124 
L~etrc•n 6 \Ml'ta-Systox-t1) (tnsectlC!Oe) OUDC(>S .71 106.00 75 
Cvhexat1n SOWP (Kelthane) (lin tlclde) pound 22.25 3.20 71 
Chlorothalanll 10M cu ft (Tmul) cantst~r 1.90 122.00 232 
(fungiCide) 
Lesco 3-4 1n0 (20-6-12) pound .80 8,623.20 6,899 
Urea 45-0-0 (ftrtlllz~r) pound .13 5,043.40 656 
Glypttosate <Raundup) (hfrblc!dt) quart 16.60 5.90 93 
Subtotal 66,226 
Hachtntry and EqutplllfOt 
Tractor, 60 HP hour 15.85 54.00 856 
Tractor, 28 HP hour 4.92 210.00 1,033 
Manure spnader, 130 bu hour 1.58 17.40 27 
Wagon, 4-whetl hour 0.53 316.00 167 
Jrngauon/well, pu~~~p 75 HP hour 6.65 200.40 1,333 
ln<Jround lrT19QtiOn svstm hour 1.54 200.40 309 
Above ground ITTl<Jatlon svste• hour 3.09 200.40 619 
Feruhnr InJector hour 4.33 36.00 156 
At rblast sprayer hour 23.98 6.60 158 
Forklift hour 6.53 52.80 348 
1/2 ton ptc:k-up truc:k hour 8.51 150.00 1,276 
Subtotal 6,282 
Libor 
Labor hours hour 5.15*** 2,350.00 12,103 
Related labor hours hour 5.15 470.00 2,421 
Subtotill 14,524 
lnttrtst CNrgr on eo.putl!d it 1:'j on an annuil prrclftt 7.5 90,828.00 6,812 
Opentln<J Cajl1 tal basts for 6 110nths (0.075) 
Toul Annual Vanablt 
Costs 93,8+1 
Annual Varublt Cost 
per 15-18 Inch 
Salablt Plant 3.60 
*Total Nurwrv - 33.04 acres, 680,000 sq ft of grow1n9 space, 408,000 sq ft of polyhouw spact. 
Broadltaf Evergreens, 136,000 sq ft of 9row1n<J space, 81,600 sq ft of polvhouse space, 2ii,095 15-18 tnch salablt 
plants per year. 
**Thtrul blankets would be usl!d for thret seasons. 
***Averagr bas1c Wi<Jf befort w1thholdtng taxts and fnn<JtS f4.30, taxts and fnn9es add 19.8~ or ~.85 for a total of $5.15. 
Tab!t 3.·-Su.ary of Annual Futd, Vanab1e, and Total Costs (Dollars) of Produc1ng Broad!eaf Evergrtoens 
(Rhododendron) 1 n Con tal ners 1 n Oh1 o, 1982, 
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Small Container Nursery* Large Container Nursery** 
I tl!l'l Cost 
FIXed Cost Items 
Land and iJ~PTOVemen ts 8,616 
Buildings 10,190 
Machinery and EqulpMnt 9,129 
Genera! Overhead 19,005 
Inteast on General Overhead, 
Insurance, and Taxes 1,577 
Subtotal 48,517 
Van able Cost I tl!l'ls 
Hatenals 33,113 
Machinery and Equipment 3,675 
Labor 7,266 
Interest on Operating Cap1 tal 3,447 
Subtotal 47,501 
Total Annual Costs 96,018 
----------------
Cost per 
Salab!t 
Plant 
.66 
.78 
.70 
1.46 
.12 
3.72 
2.54 
.28 
.56 
.26 
3.64 
7.36 
Percent 
of To tal 
l))st 
9 
11 
9 
20 
2 
51 
35 
4 
7 
3 
49 
100 
Cost 
16,436 
16,127 
13,142 
30,000 
2,504 
78,209 
66,226 
6,282 
14,524 
6,812 
93,844 
172,053 
*Total Nursery - 17.04 acres, 340,000 sq ft of grow1ng space, 204,000 sq ft of polyhouse space. 
Cost per 
Salable 
Plant 
.63 
.62 
.50 
1.15 
.10 
3.00 
2.54 
.24 
.56 
.26 
3.60 
6.59 
Percent 
of Total 
Cost 
10 
9 
8 
17 
46 
39 
3 
s 
4 
54 
100 
Broadleaf Evergreens, 681000 sq ft of grow1n9 space, 40,800 sq ft of polyhoun space, 13,050 15-18 1nch salable 
plants ptr 9tar. ' 
**Total Nursery - 33.04 acrts, 680,000 sq ft of grow1ng space, 408,000 sq ft of polyhouse space. 
Broadltaf EutrgrH'Ils, 136,0M sq ft of grow1ng space, 81,600 sq ft of po!yhouse space, 26,095 15-18 1nci'l 5ali!ble 
plants per Ytar. 
